Summary. To Introduction.
Summary. To define ovarian follicular kinetics in the equine ovary during anestrus and the breeding season, the follicular population of pony mares was investigated at midanestrus and at the beginning and end of the breeding season. There was a clear effect of season on the exit of reserve (primordial and initiated) follicles since at the beginning of the breeding season we noticed a higher mitotic index for the smaller preantral follicles, leading to an accumulation of small and medium antral follicles. In contrast, the ovaries sampled during anestrus or at the end of the breeding season were very similar ; only preovulatory development was lacking in anestrous ovaries. However, atresia was unaffected by season. Introduction.
Horses in temperate latitudes are seasonal breeders and ovulation usually occurs during the long natural photoperiod (Van Niekerk, 1967 ; Ginther, 1974 Ginther, , 1979 thus defining a winter and an early spring anestrus followed by a late spring and summer breeding season. However, most horse breeders want their mares to be covered during the winter and early spring when the ovulatory rate is low (0 to 10 % in ponies, 20 to 50 % in large mares) (Palmer, 1978 ; Ginther, 1979) . Induction of ovulation is therefore needed but the kinetics of follicular growth in the ovaries during anestrus are unknown.
Furthermore, seasonal variations in gonadotrophin levels are well documented in ovariectomized (Garcia and Ginther, 1976 ; Freedman, Garcia and Ginther, 1979) as well as intact (Turner, Garcia and Ginther, 1979) mares. For example, in castrated mares, FSH has been shown to be lower during anestrus than during cyclicity (Freedman, , while in intact mares, FSH concentrations follow a bimodal profile during the estrous cycle in the early breeding season and a unimodal profile later in the season (Ginther, 1979 ; Turner, Garcia and Ginther, 1979 (Terqui and Thimonier, 1974) . When all 5 mares had exhibited at least one cycle, daily estrus detection was performed. As soon as a mare was in estrus, its follicular development was followed until the preovulatory stage (i.e. soft follicle exceeding 35 mm in diameter), using echography and rectal palpation (Palmer and Driancourt, 1980 , one ovary of anestrous animals and the ovary bearing the large follicle of cyclic mares were removed, fixed in Bouin Hollande solution and cut into serial sections 10-pm thick. One out of five sections was mounted, stained with hematoxylin and examined microscopically.
All follicles larger than 50 pm in diameter were counted, measured and then grouped into the 5 classes previously described .
Furthermore, all follicles were checked for atresia ; a follicle was considered atretic when more than five pyknotic nuclei were counted on the section studied (stage I : early atresia). Owing to the small number of animals, non-parametric tests (Siegel, 1956) (Palmer, 1978 ; Ginther, 1979) and (2) a persistent corpus luteum occurs very seldom in ponies. Furthermore, young animals (i.e. less than 2 years old) still show a clearer pattern of seasonality because all those in our herd are non-cycling during winter (Palmer, personal communication) , although a similar trend has not been demonstrated in a slaughterhouse study (Wesson and Ginther, 19811. Thus, young pony mares are a valuable model for the study of seasonal effects on follicular development in the equine.
While the first two experimental groups were well defined, we have no data concerning the day of the last ovulation after hemicastration in animals from the third group. However, two points suggest that they were close to entering anestrus : (1) one of the 5 animals was not cycling and (2) results from Wesson and Ginther (1981) show that the percentage of ovulatory young pony mares is around 60 % in September and 20 % in October.
The present study provides new information on follicular populations throughout the year since, in previous studies, only palpable follicles (Turner, Garcia and Ginther, 1979) or those observed on slices of postmortem ovaries (Wesson and Ginther, 1981) have been considered (I.e. follicles over 2 mm in diameter).
The important features of the present study are firstly, the close populations of ovaries sampled during anestrus and at the end of the breeding season and, secondly, the peculiar kinetics and populations noticed during the beginning of the breeding season compared to the other two stages studied.
Whatever the size class studied, follicular numbers were similar in group I and III ovaries, the only noticeable difference being the lack of follicles larger than 15 mm in diameter during anestrus. Thus, as in ewes (Turnbull et al., 1978 ; Cahill and Mauleon, 1980) , the only part of folliculogenesis lacking during winter is preovulatory development. Furthermore, anestrous follicles seem to be sensitive to endogenous or exogenous hormones since Oxender, Noden and Hafs (1977) have noticed some spikes of estradiol-17(3, and ovulation has been successfully induced with pituitary extracts in a fortnight in seasonally anovulatory mares (Douglas, Nuti and Ginther, 1974 ; Lapin and Ginther, 1977) . Another conclusion that can be drawn from a comparison of group I and III ovaries is the fact that follicular populations less than 10 mm in diameter are relatively independent of the hormonal milieu. Although hormonal assays were not done on our animals, differences in estrogens, progesterone, LH and possibly FSH between anestrus and the end of the breeding season are clear (Ginther, 1979) . They do not seem to result in differences in follicular populations. Also worthy of note are the equal numbers of initiated follicles at these two physiological statuses. Such follicles have previously been shown to belong to the reserve of small follicles . Thus, in contrast to what has been proposed in the ewe, there is no restocking of small reserve follicles during anestrus (Cahill and Mau16on, 1980) , such follicles being used during the breeding season. This is further supported by data involving light treatments (Kooistra and Ginther, 1975) (Driancourt, Mariana and Palmer, 19821 . In contrast, the close values among the three groups of the mitotic index of antral follicles were expected since a similar fact has been demonstrated in ewes (Turnbull et al., 1978 ; Cahill and Maul6on, 1980 
